A study of oxaliplatin-nucleobase interactions using ion trap electrospray mass spectrometry.
Oxaliplatin is an important anti-cancer drug that has been approved for the treatment of colorectal cancer. It is known that oxaliplatin, like other Pt-based drugs, interacts with DNA to form cytotoxic Pt-DNA adducts that disrupt important biological processes such as DNA replication and protein synthesis. Linear ion trap electrospray ionisation mass spectrometry (ESI-MS) was employed to study the interaction of oxaliplatin with DNA nucleobases. It was shown that oxaliplatin formed adducts with all four DNA nucleobases when present individually and in combination in solution. Multiple-stage tandem mass spectrometry (MS(n)) enabled the fragmentation pathways of each adduct to be established. In addition, proposed structures for each product ion were obtained from the MS data. When all four bases were present together with the drug at near-equal molar concentrations, adducts containing predominantly adenine and guanine were formed, confirming that the drug preferentially binds to these nucleobases. A large molar excess of drug was required to ensure the formation of cytosine and thymine adducts in the presence of adenine and guanine. Even with a large excess of oxaliplatin, only mono-adducts of these nucleobases were observed when all four nucleobases were present.